The echocardiogram has been shown to be useful in the diagnosis of dissecting aortic aneurysm involving the aortic root (Miliward, Robinson, and Craige, 1972; Nanda, Gramiak, and Shah, 1973; Yuste et al., 1974) . Findings that suggest dissection are widening or duplication of one or both aortic walls (Millward et al., 1972; Nanda et al., 1973; Yuste et al., 1974) and pronounced variation in aortic root diameter with minor changes in transducer angulation (Nanda et al., 1973) . These patterns may, however, be seen in conditions other than aortic dissection (Nanda et al., 1973; Krueger et al., 1975) . We are reporting here echocardiograms from four patients which showed apparent duplication of one or both aortic walls. In one patient an aortic dissection was present. In the second there was no aortic dissection, but an abscess in the interventricular septum was found at necropsy. In the third, angiography showed aneurysmal dilatation of the aortic root and noncoronary sinus of Valsalva. In the fourth, reflection from the mitral ring produced an echo parallel with the posterior aortic wall echo.
Methods Echocardiograms were performed with a Picker EV 10 in the left arm and 85/60 mmHg (1 13/8-0 kPa) in the right arm. The pulse was regular at 120 beats/min. The neck veins were not distended; rales were heard at both lung bases. The first heart sound was quiet; the aortic component of the second sound was accentuated; a third heart sound was present at the apex; there was a grade 3/6 systolic ejection murmur at the base and a grade 2/6 diastolic blowing murmur along the left sternal edge. The liver was not enlarged or tender. There was 2 + pitting oedema of the ankles. A chest x-ray film showed an enlarged cardiac silhouette, a wide mediastinum, and pulmonary venous congestion. (Fig. lb) showed a marked increase in the diameter of the aorta with minor change in angulation of the transducer. The distance between the two posterior wall echoes varied with transducer position. In Fig. la, a 13 mm space is present; in Fig. 2a , the space is 7 mm. When the transducer is angled more laterally (Fig. 2b) , only a single posterior aortic wall echo is imaged. A sweep from the mitral valve to the aortic root ( Fig. 2c) showed the mitral ring echo to be in continuity with both posterior aortic wall echoes.
At operation, an aortic dissection was found to extend into the sinuses of Valsalva. The false lumen was widest over the right and noncoronary cusps. The left coronary artery was sheared off at its origin. Support of the aortic valve was restored by reattaching intima to adventitia at the valve ring. The aorta was replaced with a woven Dacron graft sewn immediately above the valve ring. Fig. 3 shows an echocardiogram two weeks after operation. Duplication of the posterior aortic wall echo can no longer be seen. tenth day, rales developed and right bundle-branch block was noted on the electrocardiogram. An echocardiogram ( Fig. 4a) showed duplication of the anterior aortic wall echo. Some views showed a cloud of echoes just posterior to the right coronary cusp during systole (Fig. 4b) . In addition, prominent vibrations of the anterior mitral leaflet occurred during diastole and the mitral valve closed early. On the 13th day, heart failure worsened, complete heart block developed, and the patient died. No aortic dissection was found at necropsy, but a 30 mm vegetation was attached to the right coronary cusp, and an abscess was present high in the interventricular septum (Fig. 4b) An echocardiogram showed an echo moving parallel and 15 mm posterior to that from the posterior aortic wall (Fig. 5) . A sweep cephalad from the mitral ring (Fig. 6) showed continuity between the mitral ring and the more anterior of the two posterior aortic wall echoes. Because of the possibility of a chronic aortic dissection, aortography was performed; aortic root angiograms in the lateral and the right and left anterior oblique projections showed dilatation of the aortic root and noncoronary cusp of the aortic valve (Fig. 7) , but an aortic dissection was not seen.
Case 4 A 39-year-old man with severe mitral stenosis was admitted to the San Francisco Veterans Administration Hospital on 28 March 1975 for insertion of a prosthetic mitral valve. An echocardiogram performed before operation showed apparent duplication of the echo from the posterior aortic wall (Fig.  8) . A sweep from the aortic root to the mitral valve (Fig. 9) showed that both apparent posterior aortic wall echoes were in fact reflections from the calcified mitral valve. The echo that probably represented the true posterior aortic wall can be seen on the sweep in Fig. 9 but is barely visible in the echocardiogram in Fig. 8 .
Discussion
The echocardiographic pattern of dissecting aneurysm involving the aortic root was first described by Millward et al. (1972) in a man with angiographically documented aortic dissection that had ruptured into the right atrium. The echocardiogram showed duplication of both the anterior and posterior aortic walls. The space between the inner and outer walls was thought to represent the false lumen of the dissection. Nanda et al. (1973) subsequently published the echocardiographic findings in 6 patients in whom aortic dissection was confirmed by angiography, surgery, or necropsy. They also showed duplication or increase in thickness of one (2 patients) or both (4 patients) aortic walls. In all 6, the aortic root was widened (42 to 53 mm outer dimension at end-systole). In 2 patients, striking variation in aortic width was seen with slight change in transducer angulation. Yuste et al. (1974) presented echocardiograms taken before and after repair of a dissecting aneurysm. Duplication of both aortic walls was present before and absent after operation. Nanda et al. (1973) observed that widening or duplication of the aortic walls could be simulated in calcific aortic valve disease, in pericardial effusion when fluid extends into the transverse sinus, and in patients in whom a catheter has been passed into the pulmonary artery. The possibility of false-positive echocardiographic diagnosis of aortic dissection was also emphasized by Krueger et al. (1975) , who described 2 patients with apparent thickening or duplication of the aortic wall. In 1 of these, reflection from the mitral ring was thought to be superimposed on the posterior aortic wall echo; in the second patient, the aortic wall was in fact thickened by atherosclerotic plaques.
Our findings in Case 1 (true aortic dissection) support the value of echocardiography in the diagnosis of aortic dissection. As in the case presented by Yuste et al. (1974) , the preoperative echocardiogram showed a false lumen, which was absent in the postoperative study. It is of note that not all views of the aortic root in this patient showed duplication of the posterior aortic wall echo. formed. The demonstration that the echo from the et al. (1975) . We too would urge careful scanning of mitral ring diverges into two posterior wall echoes the mitral ring-aortic root junction when echo- (Fig. 2c) group.bmj.com on November 9, 2017 -Published by http://heart.bmj.com/ Downloaded from Case 2 (abscess in the interventricular septum) is of interest because the apparent double echo of the anterior aortic wall may have arisen from structures below the aortic valve. The septal abscess (Fig. 4) In the patient with aneurysmal dilatation of the ascending aorta and noncoronary sinus of Valsalva (Case 3), the reason for duplication of the posterior aortic wall echo is not clear. It is of note that in no sweep could an echo from the mitral ring be shown to divide into two separate echoes, as in Case 1. Instead, the more posterior of the two posterior aortic wall echoes invariably appeared abruptly 15 mm behind the more anteriorly placed echo; the latter was in continuity with the echo from the anterior mitral leaflet, and may have been a reflection from the mitral ring, inserting higher than normal (relative to the aortic cusps) into the fibrous tissue of the aortic root.
Case 4 (mitral stenosis) emphasized that structures adjacent to one another anatomically may appear superimposed in the echocardiogram (Feigenbaum, 1972) 
